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A seating unit (1) comprises a fixed housing 
(10) containing a primary seat with a reclinable back 
arranged to recline in such a manner that it remains 
within the housing. The seating unit is suitable for a 
aircraft cabin and may further comprise a leg-rest 
arranged to cooporate with the seating portion to form 
part of a substantially fiat surface when the back is 
reclined in a substantially horizontal position. The 
seating unit may further comprise a secondary seat (3) 
positioned to face the primary seat, the secondary 
seat having a seating portion positioned to cooporate 
with the leg-rest of the primary seat to form a 
portion of the substantially flat surface when the back 
of the primary seat is reclined in the 
substantially horizontal position. Privacy between 
seats and use of available space within an aircraft 
cabin may be optimised by arranging at least some of 
the seats in an echelon. 
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ABSTRACT 
A SEATING UNIT 

A seating unit (1) comprises a fixed housing (10) 
containing a primary seat with a reclinable back 
arranged to recline in such a manner that it remains 
within the housing. The seating unit is suitable for 
a aircraft cabin and may further comprise a leg- rest 
arranged to cooporate with the seating portion to form 
part of a substantially flat surface when the back is 
reclined in a substantially horizontal position. The 
seating unit may further comprise a secondary seat (3) 
positioned to face the primary seat, the secondary 
seat having a seating portion positioned to cooporate 
with the leg-rest of the primary seat to form a 
portion of the substantially flat surface when the 
back of the primary seat is reclined in the 
substantially horizontal position. Privacy between 
seats and use of available space within an aircraft 
cabin may be optimised by arranging at least some of 
the seats in an echelon. 
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1 . A seating unit comprising: 

a fixed housing; 

a seat with a back portion contained within the fixed housing, and a seating 
portion; and 

a trolley associated with the seating portion of the seat the trolley 
comprising a member extending away from the seating portion to contact a 
supporting surface on which in use the seating unit is placed and thereby to support 
the seating portion, and driving means for causing the seating portion to be driven 
between a retracted position and an extended position, the seating portion and the 
back portion cooperating such that as the seating portion is driven between the 
retracted and extended positions the back portion is caused to move between 
substantially upright and reclined positions while remaining substantially within the 
housing; 

wherein a substantially flat sleeping surface is formed by said back and seat 
portions when said back portion is in said reclined position and said seating 
portion is In said extended position. 

2. A seating unit as claimed in claim 1 , wherein the back portion is connected at one 
end thereof to the seating portion. 

3. A seating unit as claimed in daim 1 or 2, further comprising back guiding means 
for guiding the back portion between said substantially upright and redlned positions. 
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4 . A seating unit as claimed in any preceding claim, further comprising seat guiding means 
for guiding the seating portion to vary the orientation thereof as the seating portion is moved 
between the retracted and extended positions. 

5. A seating unit as claimed in any preceding claim, further comprising a leg rest portion 
connected to moving means for moving the leg rest portion between a retracted position and 
a supporting position. 

6. A seating unit as claimed in claim 5, wherein the leg rest portion is drivable between 
the retracted and supporting positions independently of the driving of the trolley. 

7. A seating unit as claimed in claim 5 or 6, wherein a substantially flat sleeping surface 
is formed by said back, seating and leg rest portions when said back portion is in said reclined 
position, said seating portion is in said extended position and said leg rest portion is in said 
supporting position. 

8. A seating unit as claimed in claim 7, further comprising an extension surface separate 
from the seat, the extension surface cooperating with the leg rest portion when the leg rest 
portion is in said supporting position to extend said sleeping surface. 

9. A seating unit as claimed in claim 8, wherein the extension surface is provided to be 
secured to a back of another seat. 
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10. A seating unit as claimed in claim 8, wherein the extension surface comprises a 
secondary seat. 

11. A seating unit as claimed in claim 8, wherein the extension surface is pivotable to 
avoid trapping of an object between the extension surface and the leg rest portion as the leg 
rest portion is moved between the retracted and supporting positions. 

12. A seating unit as claimed in claim 10, wherein the secondary seat comprises a fixed 
portion and a pivotable portion pivotable to avoid trapping of an object between the extension 
surface and the leg rest portion as the leg rest portion is moved between the retracted and 
supporting positions. 

13. A seating unit as claimed in claim 4, wherein said back and seat guiding means are 
secured to said fixed housing. 

14. A seating unit as claimed in any preceding claim, wherein the fixed housing comprises 
a back, and the back guiding means are formed such that movement of said back portion is 
forward of the back of the fixed structure. 

15. A seating unit as claimed in any preceding claim, wherein the driving means comprises 
an electric motor for driving the trolley. 
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16. A seating unit as claimed in claim 5, wherein the moving means comprises an electric 
motor for driving the leg rest portion. 

17. A seating unit as claimed in claim 15, further comprising user operable control means 
for controlling the electric motor. 

18. A seating unit as claimed in claim 16, further comprising user operable control means 
for controlling the electric motor. 

19. A seating unit as claimed in any preceding claim, further comprising a utilities unit 
positioned adjacent to the seat for housing utilities for individual use by an occupant of the 
seat. 

20. A seating unit as claimed in claim 19, wherein the utilities unit provides storage space 
for personal effects of the occupant. 

21. A seating unit as claimed in claim 19 or 20, wherein the utilities unit contains a 
television-type monitor. 

22. A seating unit as claimed in claim 19, 20 or 21, wherein the utilities unit contains a 
table extendible in front of the seat. 
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23. A seating unit as claimed in claim 8, further comprising a utilities unit positioned 
adjacent to the seat for housing utilities for individual use by an occupant of the seat the 
utilities unit is positioned to one side of the seat and the extension surface and extending 
between the seat and the extension surface. 

24. An aircraft cabin comprising a plurality of seating units as claimed in any preceding 
claim. 

25. An aircraft cabin as claimed in claim 24, wherein the units are arranged in an 
outboard-facing configuration. 

26. An aircraft cabin as claimed in claim 24, wherein the units are arranged in an inboard- 
facing configuration. 

27. An aircraft cabin containing a plurality of seating units as claimed in any of claims 
1 to 24, wherein at least some of the units are arranged in an echelon. 

28. An aircraft cabin as claimed in claim 27, wherein the cabin contains along each side 
thereof a series of units arranged in an echelon. 

29. An aircraft cabin as claimed in claim 28, wherein the units along each side are 
oriented to face outwardly of the cabin. 
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30. An aircraft cabin as claimed in claim 29, wherein the units along each side are 
oriented to face inwardly of the cabin. 

31. An aircraft cabin as claimed in any of claims 27 to 30, wherein the cabin contains 
5 a central series of units. 
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A SEATING UNIT 



The invention relates to a seating unit . More 
specifically the invention relates to a seating unit 
for an aircraft cabin. 

In most aircraft the first class cabin is fitted 
with large, widely spaced apart seats in order to 
provide passengers with space and comfort during their 
journey. Presently, virtually every first class cabin 
is fitted with large double seats with a pitch 
(longitudinal distance between seats) of at least 
1500mm. 

The present seat design suffers from several 
disadvantages. The seats are not designed to lie flat, 
and this makes sleeping uncomfortable. There is also 
a lack of privacy between the two seats. This can be 
very disconcerting for passengers, particularly when 
sleeping. Passengers have said that the sensation is 
akin to being in bed with a stranger. It would of 
course be possible to design these seats to lie flat. 
However, this creates another a problem relating to 
the manner in which the seats recline. Where a seat is 
reclined its back tilts into the accommodation space 
of the passenger behind. This is psychologically 
unpleasant for passengers who feel that their living 
space is being violated. It also makes it difficult 



for passengers behind a reclined seat to leave their own seats without disturbing other 
passengers, this is especially difficult for passengers occupying a window seat, who will 
disturb both passengers in the reclined seats in front and the passenger in the aisle seat 
next to him when he leaves his seat Oneway of overcoming this problem would of course 
be to increase the pitch between seats up to say 2 metres. This is undesirable because, 
clearly, it reduces the seating capacity within the cabin for the sake of only one, relatively 
minor advantage. 

Furthermore, the design of existing first class seating does not lend itself to 
providing individual storage space for each passenger. Passengers prefer to keep 
personal belongings within reach and presently this is only possible If bags, pillows, 
newspapers etc. are placed on the floor of the cabin. Consequently, the cabin can become 
very untidy during a flight, particularly if it is long overnight flight 

The present invention aims to overcome or at least reduce the above 
discussed problems. 

According to one aspect of the invention there is provided a seating unit 
comprising a fixed housing, a seat with a back portion contained within the fixed housing, 
and a seating portion, and a trolley associated with the seating portion of the seat The 
trolley comprises a member extending away from the seating portion to contact a 
supporting surface on which in use the seating unit is placed and thereby to support the 
seating portion, and driving means for causing the seating portion to be driven between 
a retracted position and an extended position. The seating portion and the back portion 
cooperate such that as the seating portion is driven between the retracted and extended 
positions, the back portion Is caused to move between substantially upright and reclined 



positions while remaining substantially within the housing. A substantially flat sleeping 
surface is formed by the back and seat portions when the back portion is in the reclined 
position and the seating portion is in the extended position. 

The invention also provides a seating unit for a vehicle, the unit comprising 
a primary seat and a utilities unit adjacent to and structurally separate from the primary 
seat for housing utilities for individual use by an occupant of the primary seat. 

In the seating units to be described herein, each unit comprises a principal 
seat whose purpose Is to provide support for a passenger sitting thereon. 
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Utilities, i.e. ancillary features, such as a table, 
a television screen and storage are provided by a 
separate utilities unit or sideboard which together 
with the principal seat forms the seating unit. Thus, 
during a flight the use by a passenger of his 
utilities does net disrupt other passengers because 
such use is substantially contained within the domain 
of that passenger's seating unit. 

In the following there will be described a 
reclining seat in which a leg support panel is 
cantilevered out from the front of the seat as the 
seat is reclined by a scissor-type cantilever 
arrangement. Such a scissor-type arrangement is used 
extensively in aircraft seats. 

According to a further aspect of the invention 
there is provided an aircraft including a cabin 
comprising a plurality of seating units or 
accommodation units as aforementioned. 

Hitherto, the seats in an aircraft cabin have 
been arranged uniformly in a configuration in which 
rows of seats are positioned perpendicularly to the 
axis of the aircraft. Generally, each row of seats is 
spaced a fixed distance from the row in front so that 
each passenger has the same amount of space. The even 
spacing also enables the back of one seat to support 
a table and provide storage space, and in some cases 
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even house a television screen and ether ancillaries 
and utilities, for the occupant in zhe seat behind. 
The use of the rear of one seat to support utilities 
for the seat behind is an undesirable compromise which 
results in the actions of one passenger causing 
disruption to other passengers during a flight. 

The invention also provides a vehicle comprising 
a cabin having a major axis and being defined by an 
least two walls one to each side of the major axis, 
the cabin containing a plurality of accommodation 
units each having a respective major axis and being 
suitable for use by an individual passenger, wherein 
at least some of the units are so staggered along a 
line at each wall as to define an arrangement in which 
the major axis of each said unit along the line is out 
of alignment with the major axis of the cabin, thereby 
providing privacy to each passenger in said units 
along the line by avoiding any of said units being 
entirely adjacent any other of said units. 

It will be apparent from consideration of the 
description that follows hereinafter that a staggered 
configuration enables each passenger to be provided 
with a greater degree of privacy. Such an arrangement 
enables screens to be placed between adjacent seating 
units to define the extent of each passenger's domain. 
A staggered configuration can also enable more seats 
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to be provided within the same cabin space without any 
perceived loss of individual passenger space. 

The above and further features of the invention 
are set forth with particularity in the appended 
claims and together with advantages thereof will 
become clearer from consideration of the following 
detailed description of an exemplary embodiment of the 
invention given with reference to the accompanying 
drawings . 

In the drawings : 

Figure 1 is a first perspective view of a first: 
accommodation unit embodying the invention; 

Figure 2 is a second perspective view of the 
first accommodation unit; 

Figure 3 is a plan view of an aircraft cabin 
containing plural accommodation units in an outboard- 
facing configuration; 

Figure 4 is a plan view of an aircraft cabin 
containing plural accommodation units in an inboard- 
facing configuration; 

Figure 5 is a perspective view of a second 
accommodation unit embodying the invention for use in 
the outboard- facing configuration of Figure 3; 

Figure 6 is the second perspective view of the 
second accommodation unit; 

Figure 7 is a first perspective view of a third 
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accommodation unit embodying the invention for use in 
the inboard- facing configuration of Figure 4; 

Figure 8 is a second perspective view of the 
third accommodation unit; 
5 Figure 9 is a first schematic sectional view of 

a seat; 

Figure 10 is a second schematic sectional view of 
a seat; 

Figure 11 is a third schematic sectional view of 
10 a seat; 

Figure 12 is a third perspective view of the 
second accommodation unit; 

Figure 13 is a third perspective view of the 
third accommodation unit; 
15 Figure 14 is a first schematic sectional view of 

a seat; 

Figure 15 is a second schematic sectional view of 
the seat of Figure 14; 

Figure 16 is a third schematic sectional view of 
20 the seat of Figure 14; 

Figure 17 is a fourth schematic sectional view of 
the seat of Figure 14; 

Figure 18 is a schematic sectional view of an 
alternative secondary seat arrangement; 
25 Figure 19 is a first perspective view of a fourth 

accommodation unit embodying the invention; 
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Figure 20 is a second perspective view of the 
fourth accommodation unit; 

Figure 21 is a first perspective view of a fifth 
accommodation unit embodying the invention; 

Figure 22 is a plan view of an aircraft cabin 
containing plural accommodation units; 

Figure 23 is a second perspective view of the 
fifth accommodation unit; 

Figure 24 shows side views and plan views of 
accommodation units in sitting and reclined positions; 
and 

Figure 25 shows side views and plan views of 
accommodation units in sitting and sleeping positions. 

Referring now to Figure 1 of the accompanying 
drawings there is shown an accommodation unit, or 
seating unit 1 comprising a primary, reclinable seat 

2 and a secondary, fixed seat 3. Both seats 2, 3 of 
the seating unit 1 are provided for use by a single 
first class passenger. It is, of course, entirely up 
to the passenger how he uses the seats 2, 3 but it is 
envisaged that he will make use of the primary seat 2 
himself during the journey and use the secondary seat 

3 for other passengers who he invites to join him 
during the journey. 

A second unit 4 comprising its own primary seat 
5 and secondary seat 6 may be placed next to the first 
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unit 1. In such a situation, the first unit 1 and the 
second unit 4 are separated from each other by a 
dividing wall 7 which provides privacy between the :wc 
units 1, 4. To this end, the dividing wall 7 comprises 
a screen 8 between the primary seats 2, 5 of the cwc 
units and a screen 9 between the secondary seats 3, 6. 
A further screen wall 10 extends behind the two 
secondary seats 3, 6 to provide further privacy. 

The two units 1, 4 shown in Figure 1 are 
designed to be placed in the centre of the cabin and 
offered to a couple who are travelling together. For 
this reason, the two screens 8, 9 are modestly 
dimensioned and do not prevent passengers sitting in 
the two units 1, 4 from conversing with each other. 
Conveniently, a retractable screen (not shown) may be 
provided in either or both the screens 8 , 9 for 
extension above the dividing wall to separate the two 
units 1, 4 entirely from each other when the 
passengers are not travelling together. 

The space between the primary seat 2 and the 
secondary seat 3 of each unit is large, and indeed is 
sufficient for a table usefully to be placed between 
the two seats 2, 3. The dividing wall 7 includes a 
table storing portion 11.- As shown in Figure 2, a 
table 12 housed in the storing portion 11 may be 
placed between the primary seat 2 and the secondary 
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seat 3 during a flight should the passenger so wish. 

A flat area or counter top 13 between the 
secondary seat 2 and the screen 10 can be used by the 
passenger to store his briefcase, newspapers or other 
personal effects should he so wish. Conveniently, a 
television screen (not shown) may be provided hinged 
below the surface 13, or indeed within the dividing 
wall 7. 

A greater degree of privacy may be achieved by 
staggering or overlapping the seating units. One way 
in which the seating units may be staggered is shown 
in Figure 3 of the accompanying drawings. In this 
arrangement plural seating units 15 are provided 
around the edge of a cabin 16 . Each of the units 15 
comprises a primary seat 17 and a secondary seat 18 . 
When a passenger sits in the primary seat 17 of any of 
the units 15 he faces towards the outside of the 
aircraft. For the sake of convenience this overlapping 
configuration will be referred to herein as an 
outboard- facing arrangement. It should be noted that 
two pairs of units 1, 4 and 1', 4' are provided along 
the centre line 19 of the cabin. These units 1, 4 and 
1' , 4' are similar to the units shown in Figures 1 and 
2, but it will be noted that there is a greater 
spacing between the units 1' and 4' than there is 
between the units 1 and 4 . The amount of spacing 



between the units may be selected depending on the 
space available within the cabin and in anticipation 
of passengers preferences. 

Another way in which seating units may be 
staggered is shown in Figure 4 of the accompanying 
drawings. Again, plural seating units 21 are provided 
around the edge of. the cabin 16, each seating unit 21 
comprising a primary seat 22 and a secondary seat 23. 
When a passenger sits in the primary seat 22 of any of 
the seating units 21 he will face towards the inside 
of the aircraft cabin. For the sake of convenience 
this overlapping configuration will be referred to 
herein as an inboard-facing arrangement. Like the 
arrangement shown at Figure 3, pairs of units 1, 4 and 
1', 4' are also provided along the centre line 19 of 
the cabin. 

These staggered arrangements both make efficient 
use of cabin space to the extent that the same number 
of passengers can be accommodated in the cabin 16 as 
is possible to accommodate using the previously known 
double- seating arrangement with the larger 2 metre 
spacing. The choice of whether to use an inboard- 
facing arrangement or an outboard- facing arrangement 
is arbitrary because there are no significant cost 
advantages to either arrangement over the other 
arrangement. Preliminary research has shown that the 



outboard- facing arrangement is likely to be preferred 
by passengers because it provides a greater sensation 
of privacy than dees the inboard- facing arrangement. 
With the outboard- facing arrangement passengers muse 
turn around bodily to see other passengers in the 
cabin, whereas with the inboard- facing arrangement 
passengers are already facing inwardly towards other 
passengers . 

The design of the seating units differs slightly 
depending on whether the seating unit is for a central 
position or is for an edge position in an inboard- 
facing arrangement or an edge position in an out- 
board-facing arrangement. Figures 5 and 6 each show 
perspective views of two of the seating units designed 
for use in the outboard- facing arrangement of Figure 
3 . It should be noted that whilst the general design 
of each seating unit 15 is substantially the same of 
that of the above described seating unit 1, insofar as 
the primary seats 17 and the secondary seat 18 are 
positioned spaced apart and facing each other, many 
details of the design are different. 

Extending between one side of the primary 17 and 
secondary 18 seats is a wall 24. A counter top 25 
extends from the wall 24 to the inner wall of the 
cabin (not shown) and provides a surface for the 
passenger to place his personal belongings should he 
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so wish. Further storage space may of course also be 
provided within the wall 24 if so required. A screen 
26 extends from behind the primary seat 17 across the 
counter top 25. The screen 26 defines a boundary 
between consecutive seating units 15, providing 
privacy from other passengers. As shown in Figure 6, 
a table 27 may be provided within the counter top 25 
behind an access slot 28. 

Figures 7 and 8 each show a perspective view of 
a seating unit 21 suitable for the use in the in- 
board-facing configuration of Figure 4. The basic 
design of the seating unit 21 is substantially the 
same -as the above described seating units 1 and 15, 
insofar as the unit 21 comprises spaced apart primary 
22 and secondary 23 seats facing each other, but again 
severa l details of the design differ from that of the 
above described units 1 and 15. 

A wall 2 9 extends along one side of the primary 
seat 22 and secondary seat 23 and a counter top 3 0 
extends from the top of the wall to the cabin wall 31. 
A slot 32 provided in the counter top 3 0 contains a 
table 33 which may be slidingly or pivotally mounted 
such that it can be pulled out by a passenger and 
positioned between the primary 22 and secondary 23 
seats as shown in Figure 8. Consecutive seating units 
21 are separated from each other by a privacy screen 
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34. A further structure comprising a wall 35 and 
surface 3 6 is provided between the screen 34 and the 
primary seat 22 for use by the passenger. Cupboards or 
other storage space (not shown) may be provided in the 
wall 29 and/or the wall 35. 

As shown, the wall 2 9 does not extend alongside 
the primary seat 22. Instead a portion is omitted to 
enable the passenger to use the space under the 
counter top 3 0 for storing personal baggage. The 
primary seat 22 (and indeed the primary seats 2 or 17) 
may be secured pivotally within the seating unit 21 to 
enable the seat to be pivoted to a forward facing 
position (if necessary to satisfy regulations 
regarding take-off and landing) . In this case, the 
omission of a portion of the wall 29 would enable the 
seat 22 to be pivoted to a position at which the 
passengers legs are placed under the counter top 30. 

The primary seats 2, 17 and 22 are reclinable. 
Figures 9, 10 and 11 of the accompanying drawings show 
in schematic form how one of the primary seats, say 
primary seat 2, can be continuously reclined between 
an upright position (Figure 9) and a substantially 
horizontal position (Figure 11) . The primary seat 2 
comprises a fixed housing 41 which houses a seat back 
portion 42, a seating portion 43, and a leg rest 44. 
During a flight the seat 2 can be reclined to a 
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position (shown in Figure 10) in which the passenger 
(not shown) is laid back in the seat with his back 
supported by the back portion 42 and his legs 
supported by the leg support 44. 

Should the passenger wish to sleep, the seat 
portion 43 and leg rest 44 can be moved out of the 
housing 41 until the leg rest 44 meets the seating 
portion 45 of the secondary seat 3. In this position, 
the back portion 42 lies substantially flat in the 
housing 41. Thus, the back portion 42, the seating 
portion 43 and the leg rest 44 of the primary seat, 
together with the seating portion 45 of the secondary 
seat form a substantially flat surface upon which the 
passenger may sleep. The reclining mechanism of the 
primary seat is represented schematically by crossed 
lines 46, 47 in the drawings because the design of 
such a mechanism is per se well known it requires no 
further explanation herein. The reclining mechanism 
may be operated manually or automatically by way of 
electric motors, etc. (not shown) . 

It should be noted that the primary seat is 
arranged so that the back portion 42 always remains 
within the housing 41 and thus does not impinge on the 
accommodation space of the other passengers behind. 

Figure 12 is a perspective view of the outboard- 
facing seating unit 15 with the primary seat fully 
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reclined so that its back portion 42, seat portion 43 
and leg rest 44 form a horizontal sleeping surface. 
The drawing also shows the housing 48 of another 
seating unit. In the back of the housing doors 4 9 and 
50 provide access to a cupboard or wardrobe space 51 
and a lower door 52 provides access to further storage 
space 53 . 

Figure 13 similarly shows an inboard- facing unit 
21 in which the back portion 42, seating portion 43 
and leg rest 44 of the primary seat 22 have been fully 
reclined to form, together with the seating portion 45 
of the secondary seats 23, a substantially flat, 
horizontal sleeping surface. 

Turning now to Figures 14 to 17 of the 
accompanying drawings there are shown a primary seat 
2 within a fixed structure or housing 41 which houses 
a back portion 42, a seating portion 43, and a leg 
rest 44. 

Figure 14 shows the seat 2 in a retracted 
position in which the back portion is substantially 
fully upright. The seat includes a reclining 
mechanism comprising a back runner 50 to which the 
back portion 42 is connected at a support point 51. 
The reclining mechanism further comprises a seating 
runner 52 to which the seating portion 43- is connected 
via a guide member 53 at a support point 54 . The 
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seating portion 43 is connected at a pivot point 55 to 
one end of the back portion 4 2 and is supported by a 
trolley member 56 having wheels 57 that roll over the 
floor 58 of the cabin. Tracks (not shown) may be 
provided on the floor 58 to prevent excessive wear of 
the floor and facilitate smooth movement of the seat. 
It will be appreciated that runners and tracks are 
provided on both sides of the seat for balanced 
support of the various parts of the seat . 

The seat is driven by electric motors (not shown) 
controlled by way of a control panel (not shown) . 
When a passenger selects "recline" on the control 
panel a motor causes the seating portion 43 to be 
driven forward, by way of rotation of a screw shaft 
59, out of the housing 41 to an extended position in 
which the back portion is in a reclined position such 
as shown in Figure 15. The driving forward of the 
seating portion 43 causes the back portion 42 to be 
guided along a path defined by the back runner 50. 
The form of the runners 50 and 52 is selected in 
relation to the height of the trolley member 56 to 
guide the orientation of the seating portion 43 so 
that it remains comfortably inclined to the horizontal 
while the steepness of the back portion 42 is reduced. 

As the seating portion continues to be driven 
beyond the reclined position shown in Figure 15 toward 
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the extended position shown in Figure 16 a second 
motor (not shown) is actuated independently of the 
driving of the trolley to drive a screw arrangement 60 
and thereby cause the leg rest portion 44 to move out 
of the substantially upright or vertical position 
shown in Figures 14 and 15 toward the substantially 
horizontal or reclined position shown in Figure 16 . 
A damper 61 may be provided at the rear of the housing 
41 to provide support for the free end of the back 
portion 42 as the seat moves toward and comes to rest 
in the flat surface position of Figure 16. 

In order to avoid the possibility of a 
passenger's feet becoming trapped between the leg rest 
44 and the secondary seat 3 during the transition of 
the leg rest 44 from the vertical to the horizontal, 
the secondary seat 3 may comprise a fixed rear seat 
portion 62, and a front seat portion 63 pivotally 
connected to the rear portion 62 as shown in Figure 17 
of the accompanying drawings. In the event that a 
passenger places his feet, or indeed any other object, 
between the leg rest 44 and the secondary seat 3 , the 
front portion 63 will pivot up out of the way of the 
object. If a passenger does not wish to make use of 
the secondary seat 3, the front portion 63 may be 
pivoted to a position over the rear portion 62 to 
provide more usable floor space for the passenger 



within his seating unit. 

In steady flight the main axis of an aircraft is 
inclined to the horizontal. Typically an aircraft 
flies at a pitch of 3°, i.e. with its nose pointing 
slightly upward. If the seating unit were designed tc 
recline to form a substantially flat sleeping surface 
at a position which is horizontal to the plane of the 
aircraft, then a passenger would be caused to lie in 
a position where his head is lower than his feet when 
the aircraft is flying at its normal 3° pitch. Such 
a position is undesirable not least because passengers 
find it uncomfortable. In order to avoid the 
passenger problems with such a position, the reclining 
mechanism is designed to define a flat sleeping 
surface which is inclined slightly by, say 3°, so that 
relative to the plane of the aircraft the passenger 
lies in a position where his head is higher than his 
feet. As a result in normal steady flight the 
passengers head will lie in the same horizontal plan 
as his feet. Conveniently, placing the sleeping 
surface at a slight incline enables the arm rests etc. 
in the housing more easily to be designed to provide 
extra clearance for the passenger's shoulders while he 
is lying down. 

Figure 18 shows an alternative secondary seat 
arrangement, a so-called bi-fold arrangement. The 



secondary seat comprises a fixed seat portion 64, a 
rear seat portion 65 pivotally connected at a join 66 
to the fixed seat portion 64 and a front seat portion 
67 pivotally fixed to the rear seat portion 65 at a 
join 68. The secondary seat can be moved between a 
fully extended position in which the front and rear 
seat portions are in the positions represented by the 
references 65 and 67, a partially extended position in 
which the front portion is pivoted about the join 6 8 
to rest on top of the rear portion as represented by 
the references 65 and 67' , and a stowing position in 
which the rear portion is pivoted about join 66 to 
place the front and rear portions in the positions 
represented by the references 65 " and 67" . 

Figure 19 shows a seating unit 70 comprising a 
reclinable seat 71 and a sideboard or utilities unit 
72. A second seating unit 73, placed next to the 
seating unit 70 and comprising a reclinable seat 74, 
has its own utilities in the utilities unit 72. 
Although not shown in the drawings, the two units 70, 
73 may be separated from each other by a dividing wall 
to provide privacy between the two units. The two 
units 70 , 73 shown in Figure 19 are designed to be 
placed in the centre of the cabin and offered to two 
passengers travelling together. The utilities unit 72 
contains for each seating unit 70, 73 a table 75, a 



TV- type monitor 76 and a cupboard 77, and usefully 
defines flat surfaces for smaller objects such as tea 
cups and the like. * The cupboard 77 may be used by a 
passenger to store personal items such as a wash bag, 
headphones etc. and space may be provided for storing 
magazines, newspapers and the like. Conveniently, a 
life vest can be stored in the utilities unit 72. 

As shown in Figure 19 the table 75 comprises two 
parts 75a and 75b hinged together, the outermost part 
being pivotally mounted in the utilities unit in a 
"lift and drop" arrangement. That is to say, the two 
parts 75a, 75b of the table may be folded together and 
then rotated up to drop vertically into a storage 
space below a cover (now shown) in the utilities unit 
72. When the table is again needed it can be lifted 
out of the storage area, rotated into the horizontal 
position, and the two parts unfolded ready for use. 
Any of the other well known table storage arrangements 
use in aircraft may, of course, be used instead of the 
"lift and drop" arrangement if so desired. 

The TV- type monitor 76 is shown mounted to a 
pivotal arm 78 on the utilities unit 72. The monitor 
76 provides in-flight entertainment for the passenger 
and need not be mounted as shown. Alternative 
arrangements where the monitor 76 retracts into the 
utilities unit 72 or where the monitor 76 is removably 
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secured to the unit 72 for example may instead be 
employed . 

The use of a sideboard or utilities unit 72 
enables a large number of ancillary features to be 
deployed off -seat. Removing the table and monitor 
entirely from the seat reduces the stress in the seat: 
by removing the load of those utilities. The seat and 
utilities unit thus cooperate to provide a seating 
unit that offers a comfortable and useful travelling 
environment for passengers . 

The seating unit 70 comprises a pair of shields 
79, 80 at approximately head height for a passenger 
sitting upright in the seat. The shields 79, 80 
increase the perception of privacy for the seat's 
occupant. Lights 81, 8 2 may be provided in the 
shields for use by the passenger if desired. 

Figure 20 of the accompanying drawings 
illustrates how several pairs of seating units may be 
arranged along the centre of a cabin. Each 
passenger's area is defined by the seat 71 itself, the 
utilities unit 72, the back of seating unit 83 in the 
front, and screens 84, 85 extending from behind the 
seating units 83 in front of the utilities unit 72. 
For reasons that will become clear from the 
description that follows hereinafter the upper part of 
each seat defines an overhang 86 to the rear of the 
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seating unit. Space below the overhang 86 may be left 
open as shown in Figure 2 0 or may be partly enclosed 
to provide in both cases a briefcase (or similar) 
storage area for the passenger in the seat behind. A 
spring loaded clamp 8 8 may be provided to secure 
briefcases and the like placed in the storage area. 
Other storage space for such items as a life vest may 
be provided in the arms 88a, 88b of the seat. 

While the overlapping arrangement shown in 
Figures 3 and 4 is preferred, other seating 
arrangements may, of course, be employed. Figure 22 
of the accompanying drawings shows an arrangement in 
which a central series of seats comprising pairs of 
units 90, 91, 92 is spaced along the central axis 93 
of the cabin, and three individual units 94, 95, 96 
and a single pair of units 97 are placed along each 
side of the cabin. A storage unit 98 is placed in 
front of the foremost central pair of units 90 for 
privacy. Similarly, a screen 99 is placed in front of 
the side pair of units 97 and beside the single seat 
96 to provide privacy especially for the occupant of 
the seat 97a. The screen 99, which can be seen more 
clearly in Figure 23, is placed behind a side console 
100 beside the single seat 96 and is secured to the 
back of the shield 80 of that seat. More storage 
space may be provided in the side console 100 if 
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desired. 

It can be seen from Figure 23 that the seat 96 is 
reclinable in a similar manner to the way in which the 
seating units shown in Figures 1 to 17 herein can 
recline. Like the previously described seats, the 
seat 96 comprises a fixed structure or housing 101 
which houses a seat back portion 102, a seating 
portion 103 and a leg rest 104 . Reclining of the seat 
is controlled by the occupant by way of a control 
panel 105 (see Figure 20 for example) which controls 
actuation of motors and driving of shafts in a similar 
manner to that described hereinabove with reference to 
Figures 14 to 17 . 

The manner in which the seat 86 reclines can be 
seen clearly in Figures 24 and 25. In Figure 24 a 
passenger 110 is shown sitting upright in a seat 111 
and another passenger 112 is shown in a reclined 
position in another seat 113. In Figure 25 a 
passenger 114 is shown sitting upright in a seat 115 
and passengers 116, 117 are shown lying down in 
respective seats 118, 119. 

As the seat 113 is reclined the back portion 102 
moves into the housing 101. This is one reason why an 
overhang 86 is formed in the upper portion of the 
housing. As the back portion moves into the housing 
the seating portion 103 and leg rest 104 move forward 
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out of the housing, the leg rest 104 moving up from 
the vertical to a more horizontal position. Continued 
reclining of the seat eventually results in the back 
portion 102, seating portion 103 and leg rest 104 
arriving at the position of seats 118 and 119 in 
Figure 25. In this position the back portion 102, the 
seating portion 103 and the leg rest 104 together form 
a substantially flat sleeping surface inclined to the 
plane of the aircraft by a small angle. The angle is 
not critical, but the steeper the angle the less space 
that is required between seating units. Research has 
shown that an angle of more than about 8° from the 
horizontal is uncomfortable because passengers feel 
that they will slip forward. Bearing in mind that 
most aircraft are pitched at 3° this means that an 
angle of approximately 11° can be employed. 

With the seat in the sleeping position shown in 
Figure 25 the feet of a tall passenger will reach into 
the space below the overhang of the seat in front. 
This is another reason for providing the overhang in 
each seating unit. The sleeping surface may be 
extended by providing on the seat in front a flip down 
extension unit 120 which cooperates (in a similar 
manner to the secondary seat in the embodiments shown 
in Figures 1 to 13 with the leg rest 104. 

The seating unit designs shown in Figures 19 to 
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25 are aesthetically different than the designs of the 
seating units shewn in Figures 11 to 13 but it will be 
appreciated from consideration of the foregoing thac 
functionally the designs are very similar. Ecth 
designs provide desirable privacy for passengers. 
Both designs provide a reclining/sleeping seat which 
does not infringe the domain of other passengers in 
seats in front or behind when the seat is moved to a 
reclining/ sleeping position. The use of screens can 
enhance further individual passenger's privacy. The 
provision of anciilaries in an off-seat arrangement as 
part of the seating unit reduces loading of the seat 
itself allowing mere space within the seat to be given 
over to the passenger. 

The seating unit designs shown in Figures 19 to 
25 do not include a secondary seat and do not provide 
a substantially horizontal sleeping surface. Instead, 
a flip-down extension may be provided. Also, while 
the sleeping surface is flat, it is inclined at an 
angle to the horizontal. Both of the features reduce 
the amount of space required for each seating unit 
within an aircraft cabin, thereby enabling more units 
to be fitted into a given cabin space. 

While Figure 22 shows one arrangement of one 
design of seating units in an aircraft cabin, it will 
be appreciated that other designs may be placed in 
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that arrangement, or other arrangements (such as the 
echelon arrangement) may be used with that design of 
seating unit. Features described in respect of one 
embodiment may, of course, be adapted for use in 
another embodiment, the selection of a given design 
and arrangement of features depending upon the type of 
aircraft in which the seating units are to be fitted, 
the nature of the flights and other factors well 
outside the ambit of the invention. 

Having thus described the present invention by 
reference to preferred embodiments it is to be well 
understood that the embodiments in question are 
exemplary only and that modifications and variations 
such as will occur to those possessed of appropriate 
knowledge and skills may be made without departure 
from the spirit and scope of the invention as set 
forth in the appended claims and equivalent thereof. 
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